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a pressure-sensitive adhesive, 
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copolymer comprising copoly- 
merized monomers comprising 
at least one monofunctional' 
alkyl (meth)aciylate monomer 
and at least . one monofunctional . > 
fireer-radically' copolymerizabte/ ;; 
reinforcing rrionomer having- 'a 
homopolymer glass transition ■ 
temperature higher than that -of the - 
alkyl (meth)acrylate monomer. 
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ACRYLATE COPOLYMERIC FIBERS 
Field of the Invention 

The present invention is directed to fibers, particularly microfibers, of 
acrylate copolymers, as well as products produced therefi'om. 

5 

Bacl^round of the Invention 

Fibers having a diameter of no greater than about 100 microns (fim), and 
particularly microfibers having a diameter of no greater than about 50 ptm, have 
been developed for a variety of uses and with a variety of properties. They are 
10 typically used in the form of nonwoven webs that can be used in the manufacture of 
face masks and respirators, air filters, vacuum bags, oil and chemical spill sorbents, 
thermal insulation, first aid dressings, medical wraps, surgical drapes, disposable 
diapers, wipe materials, and the like. The fibers can be made by a variety of melt 
processes, including a spunbond process and a melt-blown process. 
15 In a spunbond process, fibers are eTctruded fi-om a polymer melt stream 

through multiple banks of spinnerets onto a rapidly moving, porous belt, for 
example, forming an unbonded web^ This unbonded web is then passed through a 
bonder, typically a thermal bonder, which bonds some of the fibers to neighboring 
fibers, thereby providing inte^ty to the web. In a melt-blown process, fibers are 
20 extruded fi-om a polymer melt stream through fine orifices using high air velocity 
attenuation onto a rotating drum, for exaniple, forming an autogenously bonded . 
web. In contrast to a spunbond process, no fiirther processing is necessary. - 
; Fibers formed from either melt process can contain one or more polymers, 

j and can be of one or more layers, which allows for tailoring the properties of the . 
. ii5 fij^iers and products produced therefrom. For example, melt-blown multilayer 

microfibers can be produced by first feeding one or more polymer melt streams to a 
feedblock, optionally separating at least one of the polymer melt streams into at 
least two distinct streams, and recombining the melt streams, into a single polymer 
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melt stream of Ipngitifdinally distinct layers, which can be of at least two diflferent 
polymeric materials arranged in an alternating manner. The combined melt stream 
is then extruded through fine orifices and formed into a highly conformable web of 
melt-blown microfibers. ; 
5 Thepnoplastic materials, such as thermoplastic elastomers, can be used in 

the melt processing of fibers, particularly microfibers. Examples of such 
thermoplastic materials include polyurethanes, polyetheresters. polyamides, 
polyarenepplydiene block copolymers such as those sold under the trade 
designation KRATON, and blends thereof. It is known.that such thermoplastic 

10 materi^s can be either adhesive in nature or can be mixed with tackifying resins to 
increase the adhesiveness of the materials. For example, webs of microfibers made 
using a melt-blown process fi*om pressure-sensitiye adhesives comprising block 
copolymers, such as styrene-isoj>rene-styrene block copolymers available under the 
trade designation KRATON,. are disclosed in International Publication No. WO 

15 96/16625 (The Procter & .Gamble Company) and U.S. Patent No. 5,462,538 

(Korpman). Also, webs of multilayer microfibers made using a melt-blown process 
fi-om tackified elastomeric materials, such as KRATON block copolymers, are 
' disclosed in U.S. Patent Nos. 5,176,952 (Joseph et al.), 5,238,733 (Joseph et al.), 
and 5,258,?20 (Joseph). 

20 Thus, nonwoven webs are known that are formed fi-pm melt-processed 

fibers having a variety of properties,, including adhesive wd nonadhesive properties. 
Not all polymeric materials, however, are suitable for use in melt processes used to 
make such fibers. This is particularly true for materials that are pressure-sensitive 
adhesives, typically because the extreme conditions used in melt processes can 

25 cause significant breakdown of molecular weights of the polymers resulting in low 
cohesive strength of the fiber. Thus, there is still a need for nonwoyen webs of 
fibers having a variety of properties, particularl>^ pressure-sensitiye adhesive 
properties. 
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Summary of the Invent! h 

^y^^ preisient invention "provides pre^^^ adhesive fibers and 

products' produced therefrom, including hohwbven webs and adhesive articles. The 

fibers, which can be multilayer fibers, include a pressure-sensitive adhesive (PSA) 
5 ^ composition compHsing sxi acrylatb copolymer as a structural component of the 

fibers. By this it is nieant tliat th^ acrylate copolynier is an integral component of 

the fiber itself and not simply a post-fiber formation coating. 

The acrylate copolymer incliid'es both acrylate- and met'harylate-based 

polymers. Thei acrylate copolymer comprises copbljmierized monomers comprising 
10 at least one mpndfiinctional alkyl (meth)acrylate monomer and at least one 

mohofunctibnal fi*ee-radically copolymerizable rieinforcing monomer having a 

homopolymer glass transition temperature liig^ 

(meth)acrylate monomer. The dkyl (meth)acrylate monomer, which includes ^ 
alkyl iacrylates and alkyl ihethacrylates, when hbmopolymerized preferably has a 

15 glass transition temperature oif ho jgreater than about O^C. The fi*ee-radically 
copolymerizable reinforcing monomer when homopolymerized preferably has a 
glass transition temperature of at least about i6°C 

The fibers can also include a secondary melt processable polymer or 
copolymer, such as a polyolefin, a polystyrene, a polyuretliane, a polyester, a 

20 polyanrude, a styrenic block copolymer, an epbxy, a vinyl acetate, and mixtures 
thereof Either the acrylate copolymer, the secondary melt processable polymer or 
cbpolyrher, or both can be tacfefied. For example, the secondary melt processable 
polymer of copolymer can be a'tackified styrenic block copolymer. 

The secondary melt processable polymer or copolymer can be mixed (e.g., 

25 * blended) with* the acrylate copolymer or in a separate layer. For example, the fibers 
of the pi^esieht invention can include at least one layer (a first layer) of a pressure- 
sensitive adhesive composition coihprisiiig an acrylate copoljaner. Other layers can 
include different acrylate copoljmiers or secondary melt processable polymers or 
copolymers. For example, the fibers of the present invention can include at least 

30 one layer (a second layer) of a secondary nSelt processable polymer or copolymer. 
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The ac^late copolymer is preferably the reactipn prodjict of a 
monofunctional alkyl (meth)acrylate monomer, such as a monomer selected from 
the group of 2-methylbutyl acrylate, isooctyl acrylate, lauryl acrylate, 
poly(ethoxylated) methoxy ajcrylate, and mixtures thereof, and a monofunctional 
5 , (meth)acrylic reinforcing monomer, such as a monomer selected from the group of 
an acrylic acid, a methacrylic acid, an acrylate, an acrylamide, and naxtures thereof 
Preferably, the monofunctional acrylic reinfordn^ 
group of acrylic acid, N.N-dimethyl acrylamide, l,l,33rtetramethylbutyl 
acrylamide, 2-hydroxypropyl acrylate, 2-(phenoxy)ethyl acrylate, and mixtures 

10 therepf , ^ 

Preferably, the acrylate copolyrner further comprises a crosslinking agent, 
preferably, a copolymerized crosslinking agent, which c^ be an acrylic crosslinking 
monomer, a polymeric crossliriking material having: a copplymerizable vinyl group, 
or mixtures thereof. Prefen-ed crpssliriking agents, if used, are polymeric 

15 crosslinkirig materials liaying.a copolymerizable vinyl group, such as a 

(meth)acrylate^tenmnated polystyrene macrorne^ md ^ (meth)acrylate-terminated 
polymethyl methacrylateiinacromer. 

. . The present inyentiqn also provides a nonwoven Ayeb that includes the fibers 
described above. The nonwoven web^ cati be in the form pf a cotnmingled web of 

20 various types of fibers. These vadpus types of fibers may be in the form of separate 
layers within the nonwQyen \yeb, pr they may be intimately mixed such that the web 
has a substantially uniform cross-sectipn.. In addition to the fibers that include an 
acryla.te copolymer, ,the nonwoven web can flirther include fibers selected from the 
group of thermopljastic fibers, carbon fibers, glass fibers, mii^eral fibers, organic 

25 binder fibers, and mixtures thereof, The npnwoyen web can also include particulate 
material. ^ . ; : 

The present invention also provides an adhesiye article. The adhesive 
article, which may be in the form of a tape, includes a backing aiid a layer of a 
nonwoven web laminated to at least one major surface of the backing. The 
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' Brief Description of the Drawings 

5 A : . FIG. 1 isa perspective view of a nonwoven web of the present 
made from multilayer fibers. • 

* ^ FIG. 2 is a cross-sectional View of the nonwoveri web of FIG. 1 at higher 
magnification showing a five layer construction of the fibers. ' 

. • v;.t " ■ v: - < ^ ■\ • 

10 Detailed Description of Preferred Embodiments 

' ' The present invention is difiected to coherent fibers comprising an acrylate 
^ pressure-sensitive adhesive copolymer. Such acrylate-based pressure-sensitive 
adhesive fibers typically have a diaitieter bf nd grbater than about 100 iini and are 
usefiil in making coherent nohwoven web^ th^t can be used in making a wide 
15 variety of products. Preferably, such fibers have a diameter of no greater than 
about 50 |im, airid ofl:en^ no greater thaii about 25 jim. Fibers of no greater than 
about 50 (im are often referred to as "niicrfifibers." ' 
^ ' Acrylate pressure-sensitive adhesive co'poljmiers are advantageous because 

• they show desirable adhesive'propferties over a broad temperature range to a wide 
20 variety of substrates. Such materiafs possess a four-fold billance of adhesion, 

cohesion^ stretchihess, and elasticity, and a jglass transitidn'temperiature (Tg) of less 
than about 20°C. Thus, they are ^clqr to the touch at rooh^ 
about 20^C to about 25°C), as can be cfeterihined by a finger tack test or by 
conventional measurement devices, and ean easily form a usefiil adhesive bond with 

25 the'a|ipiication of light pressure. An acceptable quantitative description of a 

pressure-sensitive adhesive is given by the Dahlquist criterion line (as described in 
' * the Handbook of Pressure Sensitive Adhesive Technology . Second Edition, D. 
Satai, ed.; Van Nostrand Reinhol^; New York, NY, 198^,^pages 171-176), which 
typically indicates that materials have a storage modulus (C) of less than about 3 x 

30 10^ Pascals (measured at 10 radian/second ^it ateniperature of about 20**C to about 
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, 22^C) hay^ pressure sensitive adhesiyp, p while materials having a G' in 

excess of this value do npt (and are referred to herein as nqnpressure-sensitive 
adhesive materials). , . £ 

Fibers made of such polymers, and nonwQven webs of such fibers, are 
^ particularly desirable because they provide an adhesive, mjatprial with a high surface 
area. The non\yoven w^bs also have high porosity. Npnwoven pressure-sensitive 
adhesive webs having a high surface, area and porosity are desirable because they 
possess the desirable characteristics of breathability, moisture transmission, 
Qonformability, and good adhesion to irregular^ surfaces. 

Suitable acrylate copolymers are those that are capable of bein g extruded 

and forming fibers in a melt process, such as a spunbond process or a melt-blown 
process, without substa|>tial degradation or gelling. That is, suitable acrylate 
copolymers are those that haye a relatively low \^scosity in the melt such that they 
can be readily extraded. Such polymers preferably have an apparent viscosity in the 
15 melt (i.e., at melt prpcessing . conditions) in a range of about 150 poise to about 800 
poise as measured by either capillary rheometry or conjt and plate rheometry. 
Preferred acrylate copolymers are those that are capable of forming a melt stream in 
' a melt blown process that mdritairis its integrity with few, if any, breaks in the melt 
stream. That is, preferred acrylate copolymers have an extensional viscosity that 
20 aUows them to be drawn effectively into fibers^ 

Fibers formed fi-om su itable acrylate copolymers have sufficient cohesive 
strength and integrity at their .use tertiperature such that a v/th formed therefrom 
maintains it^ fibrous structure. Sufficient cohesiveness and integrity typically 
dependson the inherent viscosity of the acrylate eopolym^^^^ Typically, sufficient 
25 cohesiveness and integrity occur in acrylate copolymers having an inherent viscosity 
of at least about 0.4, preferably, about 0.4 to about 1,5, and more preferably, about 
.0.4 to about 0. 8, as .measured by conventional rneans using a Cannon-Fenske #50 
viscometer in a water bath controlled at 25°C to measure the flow time of 1 0 ml of 
- a polymer solution (0.2 g per deciliter polymer in ethyl acetate). Fibers comprising 
30 suitable acrylate copolymers also haye relatively low or no cold flow, and display 
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good aging prbperties, such that the fibiers maintain their shape and adhesive 
prbpertieS over an extended' period 6f time' under ambient conditions. 

To tailor the properties of the fibers, one or more acrylate copolymers or 
other hdn-iacrylate polymers can be used to liiake conjugate fibers of the present 
5 ihvehtion. These different polymers can be in the forth of polymeric mixtures 

(preferably, conipatible polymeric blends), t\vo or more layered fibers, sheath-core 
' fiber arrangements, or in "island in the sea" type fiber structures. Generally, the 
acrylate-based pressure-sensitive adhesive Cbmponent will provide at least a portion 
of the exposed outer jsurface of a multiconiponerit conjugate fiber. Preferably, with 
10 multilayered'cbnjugatefibers, the individual components 

substantially continuously along the fiber length in discrete zones, which zones 
^ preferably extend along the entire length of the fibers^ 

The non-aciylate jiolymers^are melt processable (typically, thermoplastic) 
' and may or may not have elastbnienc pfoperties.' They also may or may not have 
15 adhesive properties:' Such polymers (referred to herein as secondary melf' 

processable polymers or copolymers) have relatively low shear viscosity in the melt 
such that they can be readily extruded^ and drawn effectively to form fibers, as 
described above with feispect to the acrylate cbpolymers. In the polymeric mixtures 

• (e.g., polymeric bleiids), the fton-acrylkte bopoljrmers may br niay not be compatible 
20 with the acrylate copolymers, as lohg'as the overall mixture is a fiber fonriing 

' composition: Preferably, howevCTf the fheblogical behavior in the melt of the 

• pol5ariers in a polymeric iriixture afie similar. - 

FIG. 1 is an illustration of sf nonwoVen web 10 prepared from multilayered 
fibers 12 according to the present ihvientibnl FIGJ 2 is a cross-sectional view of the 

25 nonwoyen web 10 of FIG. 1 at higher niagnlfication showing a five layer 

construction of the fibefsl2. The^ultilayered fibers 12 each have five discrete 
layers of organic polymeric miatefial. There are three layers l4, 16; 18 of one type 
of pressure-sensitive adhesive composition (e.g., ah isooctyl acrylate/acrylic 
acid/poly(ethyrene oxide) macfomef terpolymer), and two layers 15,17 of a second 

30 type of pressure-sensitive adhesive 'composition (e.g.; an isooctyl acrylate/acrylic 
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,acid/methacrylate-tei^nated macrqiner terpolymer). Jt is significant to 

note, that the surface of the fibers have exposed edges of the layers of both 
materials. Thus, the fibers, and hence, the nonwoven webs, of the present 
^ invention, , can demonstrate properties associated with both types of materials 
5 simultaneously. Although Figure 1 illustrates a fiber having five layers of material, 
the fibers of the present invention can include fevyer or many more layers, e.g., 
hundreds of layers. Thus, the coherent fibers of the present invention can include, 
for example, only one type of pressure-sensitive adhesive composition in one layer, 
two or more diflferent types of pressure-sensitive adhesiye compositions in two or 

10 more layers, or a pressure-sens itive adhesive composition layered with a 

nonpressure-sensitive adhesiye composition in two or more layers. Each of the 
compositions can be a mixture of diflferent pressure-sensitive adhesive materials 
and/or nonpressure-sensitive adhesive materials. 

15 Preferred Acrylate Copolymers 

Preferred polyCaprylates) are derived fi-pm: (A) at least one monofiinctional 
alkyl (meth)aprylate mpnoiner (i.e., alkyl . acrylate and aUcyl methacrylate monomer); 
and (B) at least one monofianctfonal free-radically copolymerizable reinforcing 
monomer. The reinforcing monomer has a homopolymer glass transition 
. 20 temperature (Tg) higher thap that of the allq^l (meth)acrylate monomer ^d is one 
that increases the ^ass traiisition temperature and modulus of the resultant 
copol>nnner. Monomers ^ and R ^e chosen such that a copolymer formed from 
them is extrudable and capable of forming fibers. Herein, "copolymer*' refers to 
polymers containing two or. ^moi:e diflferent moromers, including terpolymers, 
25 tetr^olyniers, etc. , , , , . , , . 

Preferably, the monomers used in prep^ng the; pres^^ 
.copolymer fibers of the present invention include:^ (A) a monofiinctional alkyl 
(nieth)acrylate mononrier that, when hprnopolymerized, generally has a glass 
transition temperature of no greater than about O^^C, and (B) a monofiinctional free- 
30 rfidically copolymerizable reiJiforcing monomer that, when homopolymerized. 
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^ ' generally has a glass transition iemperature of at least about iO°C^ The glass 
trknsitich teinperktures of the homopofjaners of ihdriomers A and B are t5^icaUy 
accurate to within itS^C arid are measured by differential scanning calorimetry. 

Monomer A, which is a riioriofiinctional alicyl acrylate or methacrylate (i.e., 

'5 (meth)acrylic acid ester), contributes to the flexibility and tack of the copoljmier. 
Preferably, monomer A has a hom6pbl5mier Tg of no greater than about 0°C. 
Preferably, the alkyl group of the (meth)acrylate has an average of about 4 to about 
20' carbon atoms, and more preferably, an average of about 4 to about 14 carbon 
atoms.' The alkyl group can optionally contain oxygen atoms in the chain thereby 

10 fomrung ethers or alkoxy ethers, for example. Examples of monomer A include, but 
are not limited to, 2-methyibutyi acrylate, isboctyl acrylate, lauryl acrylate, 4- 
methyl-2-pentyl acrylate, isoamyl acrylate, sec-butyl acrylate, n-butyl acrylate, n- 
hexyl acrylate, 2-ethylhexyl acrylate, n-6ctyl acrylate, isooctyl acrylate^ n-decyl 
acrylate, isodecyl acrylate, isodecyl methacrylate, and isononyl acrylate. Other 

15 examples include, but are not limited to, poly-ethbxylated or -propoxylated 

methoxy (meth)acrylate (i.e., 'p61y(ethylene/propy^ oxide) mono-(meth)acrylate) 
macromers (i. e. , macromolecular rhonditaeris), polymethylvinyl ether 
nfiono(meth)acrylate macroniers' and ethdxylited or propoxylated nonyl-phehol 
acrylate Macromers. The molecular weight of such macromers is typically about 

20 100 grams/iriole to about 600 grWs/mble, krid preferably, 300 grams/mole to 
about 500 grams/mble. Preferred mohofiiribtiohal (meth)acrylates that can be used 
as nrionomer A include 2-riiethylbutyl aciylate^ isobctyl acrylate, laiiiyl acrylate, and 
poly(ethoxylated) methoxy acrylate (ife.^ methoxy terminated poly(ethylene glycol) 

' ^ mono-acrylate or pbly(etHylenie6xide) morio-iiieth^ Combinations of 

25 various monofunctional monomers categorized as ah A monomer cain be used to 
' make the copolymer used in makihg the fiberis of the present invention. 

: ; - ' Monomer B; which is a monofuhctibnal-friee-radically copdlymerizable 
reinforcing monomer; increased the glass transition' temperature of the copolymer. 
As used herein, "reinforcing"-- mbnbmers are those that increase the modulus of the 

30 adhesive, and thereby its strength. Prtferably,imondnier B has a hbmopolymer Tg 
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- of at least about l O^'Q More preferably, monomer B is a reinforcing 
monofiinctional (meth)acrylic monomer, including an acrylic acid, a methacrylic 
acid, an acrylaniide, and an acrylate. Examples of monomer B include, but are not 
limited to, aciylamides, such as acrylaniide, methacrylamide, N-methyl acrylamide, 
5, ,N-ethyl acrylamide, N-methylol .acrylamide, N-hydroxyethyl acrylaniide, diacetone 
^ acrylanude, N,N-dimethyl acry^lamide, N,>I-diethyl acrylamide, N-ethyl-N- 
aniinoethyl acrylamide, N-ethyl-N^hydroxyethyl acryl 

acrylamide, NjN7dihydroxyethyl acrylamide, t-butyl acrylamide, dimethylaminoethyl 
acrylamide, N-octyl acrylamide, and 1,1,3,3-tetramethylbutyl acrylamide. Other 

10 examples of n^onomer B include acrylic acid and methacrylic acid, itaconic acid, 
crotoniq acid, maleic acid, fijmaric acid, 2,2-(diethoxy)ethyl acrylate, hydroxyethyl 
acrylate or methacrylate, 2-hydroxypropyl acrylate or methacrylate, methyl 
methacrylate, isobutyl acrylate, n-rbutyl methacrylate, isobomyl aciylate, 2- 
(phenoxy)ethyl acrylate or methacrylate, biphenylyl acrylate, t-butjdphenyl acrylate, 

15 cyclohexyl acryla.te, dimethyla.damantyl acrylate, 2-naphthyl acrylate, phenyl 
acrylate, N-yinyl pyrrolidpne, and N-vinyl caprolactam. Preferred reinforcing 
monofiinctional acrylic monomers ^hat can be used as monomer B include acrylic 
' acid, N,N-dimethyl acrylamide, 1,1,3,3-tetn^ 
hydroxypropyl acrylate, and 2-(phenoxy)ethyl jacrylate. Combinations of various 

20 reinforcing monofiinctional monomers categorized as a B monomer can be used to 
make the copolymer used in makirig the.fibers of the present inverition. 

, The acrylatexqpolymer is preferably formulated to have a resultant Tg of 
less than about 25°C and more preferably, less than about 0°C. Such acrylate 
copolymers, preferably include about 60 parts tc about 98 parts per hundred of at 

25 least one alkyl (meth)acrylate monomer and about 2 parts to about 40 parts per 
hundred of at least one;copolymen7able reinforcing monomer. Preferably, the 
acrylate copolymers have about 85 parts to about 98 parts :per hundred or at least 
one alkyl (meth)acrylate monomer and about 2 parts to about 15 parts of at least 
one copolymerizable reinforcing monomer. 
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A crosslinking kgerit caii be used if so desired to build the molecular weight 
and the strength of the" copolymer, arid hence improve the integrity and shape of the 
- fibers. Preferably, the crosslinkinjg ajgdnt is one that is copolymerized with 
' ' monomers A and B, The crosslirikirig agent may produce chemical crosslinks (e.g., 
5 covalettt bonds). Alternatively, it mky produce physical crosslinks that result, for 
exiEiniple, from the formation of reinforcinig domains due to phase separation or acid 
base interactions. Suitable crossliiilang agents are disclosed in U.S. Patent Nos. 
' 4;379,201 (Heilman), 4,737,559 (Kellen), 5,5di5;279 (Babu et al.), and 4,554,324 
• (Husmian). r 

iO The crbsslinking agent is preferably not activated towards crosslinking until 

after the copolymer is extruded and the jfibers are formed. Thus, the crosslinking 
' : agent can be a photocrossUnking agent, wWch, upon ex to ultraviolet 

radiation (e.g., radiation having a Wavelength of about 250 nanometers to about 
400 nanometers), causes the copolyiner to crosslink. Preferably, howevei", the 
15 crosslinking agent provides crosslinking, t5T)icalty, physical crosslinking, Without 
further processing. Physical crosslinking ckn occur through phase separation of 
domains which produces thermally reversible crosslinks. Thus^ acrylate copolymers 
prepared from a crossliriker that provides reversible physical crosslinking are 
- particularly advantage6us in the prepatration of fibers using a melt process. 
20^ Preferably, the crosslihkihg agent is (1) an acrylic crosslinking monomer, or 

(2) a polymeric cfolsslinking material having a copolymeriiable vinyl group. More 
' ' preferably, thei crosslinking ageiit is a polymeric crosslinking material having a 

copolymerizable viiiyl gi'bup. Preiferably, each of these monomers is a free-radically 
^ - polymerizable crosslinking agent capable of copiblymerizirig with monomers A and 
: 25 B. Combinations of v^ous crossUhkihg agents can be used to make the copolymer 
V .used in making the fibers of the present i^^ It should be understood, 

V ' however, -that such crosslinking agents arie op :^ 

The acrylic crosslinking monomer is preferably one that is copolymerized 
with monomers A and B and-generates free radicals in the'polymer backbone upon 
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irradiation of the polymer. An examples such a monomer is ari acrylated 
benzophenone as described in U.S. Pat. No. 4,737,559 (Kellen et al.). 

The polymeric crosslinking materials that have a copolymerizable vinyl 
group are preferably repr^ented by the general formula X-(Y)„-Z wherein: X is a 
5 copolymerizable vinyl group; Y is a divalent linking group where n can be zero or 
one; and Z is a monovalent polymeric moiety having a Tg greater than about 20°C 
and a weight average molecular weight in the range of about 2,000 to about 30 
and being essentially unreactiv^ under copolymerization conditions. Particularly 
preferred vinyl-terminated polymeric monomers useful in making the microfibers of 

10 the present inyejritipn are further defined as having: an X group which has the 

formula HR*C=CR^- wherein is a hydrogen a-tom or a COOH group and R^isa 
hydrogen atom or a methyl group; dt Z group which has the formula -{CCR^XR"*)- 
CH2}n-R^ wherein R^ is a hydrogen atom or a lower (i.e., Ci^Ci) alkyl group, R^ is a 
lower alkyl group, n is an integer firpm 20 to 500, and R^ is a monovalent radical 

15 selected fi-om the group consisting of -CeHiR^ and -e02R^ wherein R^ is a 
hydrogen atom or a lowisr alkyl group and R^ is a lower alkyl group. 

Such vinyl-terminated polymeric crosslinking monomers are sometimes 
' referred to as macromolecular monomers (i.e., "mapromers"). Such monomers are 
known and may be prcspared by the methods disclosed in U.S. Patent Nos. 

20 3,786,116 (Milkovich et al.) and 3,842,059 (Milkovichet a!.), as weU as Y. 
Yama^Wta pi al.. P olymer Journal . 14,-255-260 (1982), and K. Ito et al., 
Macromolecules 11 216-9^1 (l Q«n) Tyrpirany cnrh mntir^mp^rc^ ^i-^ prf^p^rH by 
anionic polymerization or free radical polymerira^ 

The vinyl-terminated polyr^eric crosslinking monomer, once polymerized 

25 with the (meth)acrylate mononier and the reinforcing monomer, forms a copolymer 
haying pendant polymeric moietifts which tend to reinforpe the otherwise soft 
acrylate backbone, providing a substantial increasein the shear strength of the 

. resultant copolymer adhesive. Specific examples of such crosslinking polymeric 
materials are disclosed in IJ.S. Pat. No. 4,554,324 (Husman et al.). Preferred vinyl- 

30 terminated polymeric monomers include, a. (meth)aciylate-ternniinated polystyrene 
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macrom^f of the formula X-(it)n-Z wherein X is CH2=CH- or CH2=C(CH3)-, Y is 
an ester grbup, n is i, and Z is poly\^nyl toiuene (i.e., polystyrene), or a 
(meth)acryla;te-termihated polymethyl fnethacrylate macrdmer of the formula X- 
(Y)„-Z wherein X is CH2=GH- or CH2=C(CH3)-, Y is an ester group, n is 1 , and Z 
5 is polymethyl fnethacrylate. 

i . : If used, the crosslinking ageiit is used in aii eflfective amount, by which is 

' meant an aimount that is sufficient to cause crosslinking of the pressure-sensitive 

^' adhesive to provide adequate cohesive strength to produce the desired final 

adhesion properties to the substrate of interest. Preferably, if used,' the crosslinking 

10' agent is used in an amount of about 0,1 part to about 10 parts, based on the total 
amount of monomers. 

If a photbcrosslinking agent h^ beien use3, the adhesive in the form of fibers 
can be exposed to ultraviolet radiation having a wavelength of about 250 nm to 
about 400 nm. ' The ra;diant energy in this preferred range^of wavelength required to 

15 crosslink the adhesive is about 100 iiullijoules/centimeter^ (mJ/cm^) to about 1,500 
mJ/cm^ and niore preferably, about 200 mJ/citi^ to about 800 mJ/cm^. 

Preparation of Aciylate Copolyiliiet^^ ^ ' 

The acryldte pressiir6-sensitive adheiiives of the present invention 'can be 
20 synthesized by a variety of fi-ee-raidicai polymerizatibh processes, including 
' -solution, radiation; bulk, diispersioiil emulsioii, arid suspension polymerization 
processes. For example, the acfylate pressure-sensitive a^hesives can be 
synthesized according to'the method of U.S. Pat. No. Re 24,906 (Ulrich). In one 
solution polymerization method; the klkyl (m6th)acrylate monomer and reinforcing 
25 copotymerizable monomer aloiig with a^uitable inert organic solvent are charged 
' ' into a reacition vessel equipped Witfr a Stirrer, a thermometer, a condenser, an 
' addition fiinnel; and a thermal controller. ' After the monomer mixture is charged 
into the reaction vessel, a concentrated thermal free radical initiator solution is 
added to the addition fimnel. The reaction Vessel, addition fixnnel,' and their 
30 contents then purged with nitrogen to create an inert atmosphere. Once purged, the 
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reaction mixture is heated, with stirring, to about 55°C, and the initiator is added to 
the monomer mixture in the reaction vessel. A 98-99 percent coriVersion is typically 
obtained after about 20 hoiirs. Subsequent to polj^erizatoh, solvent is removed 
from the redaction mixture and the isolated polynier used to prepare the fibers of the 
5 present ihvierition. ; ^ * / , ^ : ^. :r 

Another copolynieiization method is the ultraviolet (UV) radiation initiated 
photopolymerization of the mbnonier mixture! This monomer rhixttire, along with 
a suitable photoinitiatof; is coated onto a flexible carrier web and polymerized in an 
inert (i.e., oxygen free) atmoisphere (e.g., a nitrogen atmosphere). A sufficiently 

10 inert atmosphere can be achieved by covering a layer of the photoactive coating 

with a plastic film which is substantially transparent to UV radiatiori^ and irradiating" 
through that film in air using fluorescent-type UV lamps which generally give a total 
' radiation dose of about 500 mJ/crii^ 

Bulk polymerization riiethdds, such as the continuous free radical 

15 polymerization niethbd described iriU.S. P^t. Nos. 4,619,979 or 4,843,134 (both to 
Kotiiour et al.), the essentially adiabatic polymeriziatioh methods using a batch 
reactor descnT)ed in U.S: Pat; No. 5,637,646 (Em and the methods described for 
polymerizing jjackaged piie-adhesive compositions described in International Patent 
Application No. WO 96/07522, may aisb be' utilized to prepare the polymer used in 

20 the preparation ofthe fibers ofthe present invention: 
Suitable free radical initiators include ther^ 
azo compounds such as 2;2 -azdbks(iso6utyronitrile), hydroperoxides such as tert- 
butyl hydroperoxide, piefbxides such as benzoyl peroxide or cyclohexanone 
peroxide, and the like/ and photoihitiatoirs. Photoihitiators can be organic, 

25 organometallici or iriotganic compbvihds, but are most commonly organic. 
Examples of commonly used organic photoinitiators include berizbiri and its 
derivatives; behzil ketals, kcetophehone, acetophenone derivatives, benzophenone, 
and benzophenbne derivatives. The initiator is generally used in an amount ranging 
from about 0.01 percent up to about 10 percent by weight of the total 

30 " polymerizable mixture, preferably lip to abbut5 percent. 
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Opti ,nal Additives . . , . . 

The aciylate pressure-sensitive adhesive compositions of the present 



10 



. 15 



20 



25^ 



invention can include conventional additives such as.tackifiers, plasticizers, flow 
modifiers, neutralizing agents, stabilizers, antioxidants, fillers, colorants, and the 
like, as long as they do not interfere in the fiber-forming melt process. Initiators 
that are not copolymerizable with the monomers used to prepare the acrylate 

. copolymer can also be used to enhance the rate of polymerization , and/or 
crosslinldng. Siich additives can be used in various combinations. If used, they are 
incorporated in amounts that do not materially adversely affect the desired 
properties of the pressure-sensitive adjiesiyes or their fiber-forming properties. 
Typically, these additives can be incorporated into these systems in amounts of 
about 0.05 weight percent to about 2$ weight percent, based on the total weight of 
the acrylate-based pressure-sensitive adhesive . composition. 

A v^de variety of resinous (or synthetic) materials commonly used in the art 
to impart or enhance tack of pressure-sensijtiye adhesive compositions may be used 
as a tackifier (i.e., tackifying resin). Examples include rosin, rosin esters of glycerol 
or pentaerythritol, hy^irogenated rosins,, polyterpene resins such as polymerized 
beta-pinene, cpumaroneindene resiiis, "G5" tand "C9" poljonerized petroleum 
fi-actions, and the like. The use of such tack niodifiers is conimpn in the art, as is 
described in the Handbook of Pressure. Sensitive Adhesive; Technology , Second 
Edition, D. Satas, ed., Xfan Nostrand Reinhold, New York, NY, 1989. A tackifying 
resin is added in amounts, required to achieve the desired tack level. Examples of 
suitable commercially available tackifiers include synthetic ester resins, such as that 
available under the. trade desigiiation EORAL 85 fi'om Hercules Inc., Wilmington, 

. DE, and aliphatic/aroinatic hydrQcaAon resm such as thpse available under the 
trajd^ designation ESCOREZ 2000 from Exxop Chemical Co., Houston, TX. This 
i,s typically achieved by adding fi-pm 1 part to abQut 300 parts by weight of 
tackifying resin per 100 parts by. wei^t of an acrylate coppljoner. The tackifying 
resin is selected to provide the acrylate copolymers with an adequate degree of tack 
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. , . , to maintain in the restilt^t compositipn badanced pTessure-sensitiye adhesive 

, properties including shear anfj peel adhesion. M is known in the art, not all tackiJBer 
resins interact with the acrylate copolymer in the same manner; therefore, some 
minor amount of experimentation, may be required to select the appropriate tackifier 
5 resin and to achieve optimum adhesive performance. Such minor experimentation is 
well within the capability of one skilled in the adhesive art. ' : 

Other Polyalers 

.As discussed above, the aerylate copolymers of the present invention can be 
10 mixed (e.g., blended) and/or layered, for example, with. other melt processable 



■ (typicaUy, thermoplastic) polymers to tailor the properties of the fibers. Typically, 
the pressurer sensitive adhesive compositions used in making the fibers of the 
present invention that include mixtures of such s^ondary melt processable 
polymers or copolymers with the acrylates. The secondary melt processable 

15 polymers or copolymers can be used in an amount of about 1 weight percent up to 
about 99 weight percent, based on the total weight of the pressure-sensitive 
adhesive composition. ; Such secondalry, melt processable polymers or copolymers 
are extrudable and capable of forming fibers. They may or may riot have pressure- 
sensitive properties. They may or may not have any adhesive properties, either at 

20 room temperature or in the melt state. They may or may not be mixed with other 
additives j such as tackifiers^ plasticizers antioxidants, UV stabilizers, and the like. 
Examples of such secondary melt processable polymer or copolymers include, but 
are not limited to, polyolefins suph as polyethylene, polypropylene, polybutylene, 
polyhexene, aiid polyoctene; polystyrenes; polyurethanes; polyesters such as 

25 polyethyleneterephthalate; polyamides such as nylon; styrenic block copolymers of 
the type available under the trade designation KRATON (e.g., • ^ 
vStyrene/isoprene/styrene, styrene/butadiene/styrerie); epoxies; vinyl acetates such as 
ethylene vinyl acetate; and mixtures thereof. A particularly preferred secondary 
melt processable polymer or copo!yiner is a tackified styrenic block copolymer. It 

30 will be understood by one of skill in the art that layered fiber constructions can be 
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formed having alternating pressure-sensitive 'and nonpressiire-sensitive adhesive 
materials or alternating pries^iire-seiisitive adhesive materials, for example. 

\ Preparation of Fibers and Nonwoven Webs : 

5 Melt processes for the preipib^tion of fibers are For 

example, such processes are disclosed in Wente, "Superfine Thermoplastic Fibers," 
in Industrial Engineering Chemistry . Vol. 48, pages 1342 et seq (1956); Report No. 
4364 of the Naval Research Laboratories, published May 25, 1954, entitled 
"Manufacture of Superfine Organic Fibers" by Wente et al.; as well as in 
10 . IntemationalPubUcationNo. WO 96/23915, and U.S: Pat. Nos: 3,338,992 
(Kinney), 3,502,763 (Hartmann), 3,692,6 18:(Dorschner et al ), and 4,405,297 
(Appel et al ). Such processes include both' spunbond processes and melt-blown 
processes. A 'preferred method for the^preparation of fibers, particularly 
microfibers, and nonwbven webs thereof, is a melt-blown:process. For example, 
:15 nohwoven webs of multilayer microfibfers and meltrblown processes for producing 
\ them are disclosed in U.S. Eat. Nos. 5;4 76,952 (Joseph et al.), 5,232,770 (Joseph), 
5,238,733 (Joseph et al.), 5,258^220 (Joseph), 5,248,455 (Joseph et al.). These and 
other melt processes can be used in the foiination of the rionwoven webs 6f the 

present invention . v . < 

20^ Melt-blown processes are particularly preferred because they fomi 

. autogenously bonded webs: that typically require no fiirther processing to bond the 
^ fibers together. ; The meltrblown processes used in the formation of multilayer 
microfibers a& disclosed in th^ Joseph (et al.) patents listed above are particularly 
suitable for use^ in making the multilayer: microfibers of the present invention. Such 
25 , processes.use hot (e g.^; equal to or about 20**e td about JO^'C higher than the 
polymer jndt' temperature), highrvelocity ^ to draw out and attenuate extruded 
polymeric material fi-pm a die, whichwill generally solidify after traveling a 
relatively short distance fi-om thetdie. The resultant fiberis are termed melt-blown 
fibers and are generally substantially continuous. They form into a coherent web 
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between the exit die orifiee and a collecting surface by entanglement of the fibers 
due in part to the turliulent airstreatn in which the fibers are. entrained. 

For example, U.S. Pat. No. 5,23§,733 (Joseph et al.) describes forming a 
multicomponent melt-blown mcrofiber w by feeding ty/o separate flow streams 
of organic polymeric matmal into a separate splitter or combining manifold. The 
split or separated flow streams are generally combined immediately prior to the die 
or die orifice. The separate flow streams are preferably established into melt 
streams along closely parallel flow paths and combined where they are substantially 
parallel to each other and the flow path of the resultant combined multilayered flow 
stream. This multilayered flow stream is then fed into the die and/or die orifices and 



through the die orifices. Air slots are disposed on either side of a row of the die 
orifices directing uniform heated air at high velocities at the extruded 
multicomponent melt streams. The hot high velocity air draws and attenuates the 
extruded polymeric material which solidified after traveling a relatively short 
distance fi^om the die. Single layer microfibers can be made in an analogous manner 
with air attenuation using a single extruder, no splitter, and a single port feed die. 

The solidified or partially solidified fibers form an interlocking network of 
entangled fibers, which are collected as a coherent web. The collecting surface can 
be a solid or perforated surface in the form of a flat surface or a drum, a moving 
belt, or the like. If a perforated surface is used, the backside of the coUecting 
surface be exposed to a vacuum or low-pressure region to assist in the 
deposition of the fibers. Thq collector distance is generally about 7 centimeters 
(cm) to about 130 cm firom the die face. Moving the collector closer to the die 
face, e.g., about 7 cm to about 30 cm, will result in stronger inter-fiber bonding and 
a less lofty web. 

The temperature of the separate polymer flowstreams is typically controlled 
to bring the polymers to substantially similar viscosities. XVhen the separate 
polymer flowstreMis converge, they should generally have an apparent viscosity in 
the melt (i.e., at melt blowing conditions) of about 150 poise to about 800 poise, as 
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determined using a capillary rheometer. The relative viscosities of the separate 
polymeric flowstreams to be converged should generally be fairly well matched. 

The sizie* of the pol5mieric fibers formed depends to a large extent on the 
velocity aind temperature of the attenuating airstream, the orifice diameter, the 
5 tempCTature of the mdt stream, arid the bverali flow riate per ori^ Typically, 

fibers having a diameter of no greater than about 10 ixm can be formed, although 
' coarse fibers, e.g., up to about 50 iim or more, can be prepared using a melt-blown 
process, and up to about 100 |im, can be prepared using a spun bond process. The 
webs formed can be of any suitable thickness for the desired and intended end use. 
10 Generally, a thickness of about 0.01 cm to about 5 cm is suitable for most 
applications. 

The aciylate fibers of the present invention can be mbced with other fibers, 
such as staple fibers, including inorganic and organic fibers, such as tl^ermoplastic 
fibers, carbon fibers, glass fibers, mineral fiisers, or organic binder fibers, as well as 

15 fibers of a different acrylate copolymer or other polymers as described herein. The 
acrylaie fibers of the present invention can also be mixed with particulates, such as 
sorbent particulate material. Typically, this is done prior to the fibers being 
collected by entraining particulates or other fibers in an airstream, which is then 
directed to intersect with the fiber streanis! Altem^ 

20 can be sihiultaneously nielt processed with the fibers of the present invention to 
fonh wet)s containing more thaii one type of melt processed fiber, preferably, melt- 
blown microfiber. Webs having more than one type of fiber are referred to herein 
as having commin|gieid constructions. In commingled constructions, the various 
types of fibers can be intimately mixed'fo 

25 section, or they can be in separate layers. The web properties can be varied by the 
"number of diff^^ 

layer ari-ahgemeht. Other materials, such as surfactants or binders can also be 
incorporated into the web before, during, or after its collection, such as by the use 
of a spray jet. 
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The nonwoven webs of the present invention can be used in composite 
multi-layer structures. The other layers can be supportjing webs, nonwoven webs of 
spun bond, staple, and/or melt-blown fibers, as well as films of elastic, 
semipermeable, and/or impermeable materials. These other layers can be used for 
5 absorbency, surface texture, rigidification, etc. They can be attached to the 

nonwoven webs of the fibers of the present invention using conventional techniques 
such as heat bonding, binders or adhesives, or mechanical engagement such as 
hydroentanglement or needle punching. 

Webs or composite structures including the webs of the invention can be 
10 further processed after collection or assembly, such as by calendaring or point 



embossing to increase web strength, provide a patterned surface, or fijse fibers at 
contact points in a web structure or the like; by orientation to provide increased 
web strength; by needle punching; heat or molding operations; coating, such as with 
adhesives to provide a tape structure; or the like. 

15 The nonwoyen webs of the present invention can be used to prepare 

adhesive articles, such as tapes, including medical grade tapes, labels, wound 
dressings, and the like. That is, the pressure-sensitive adhesive nonwoven webs of 
' the present invention can be used as the adhesive layer on a backing, such as paper, 
a polymeric film, or a woven or nonwoven web, to form an adhesive article. For 

20 example, a nonwoven web of the present invention can be laminated to at least one 
major surface of a backing. The nonwoven web forms the pressure-sensitive 
adhesive layer of the adhesive article, ^ 
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The followinjg examples are prdvided to illustrate presently contemplated 
preferred embodiments, but are not iiitended to be limiting thereof. All percentages 
and parts are by weight unless otherWisei rioted. 

' 5 Peel Adhesion Test ' 

Peel adhesion is' the force required to remove a coated flexible sheet material 
from a tiest panel measured at a specific angle and rate of removal. This force is 
expressed in grams per 2.54 cm width of coated sheet. 

A 12.5 mm width of the coated sheet was applied to the horizontal surface 

10 of a cieian glass test plate with at least 12.7 lineal centimeters (cm) in firm contact 
with the glass using a hard rubber roller. The free end of the coated strip was 
doubled back nearly touching itself so the angle of removal was 1 80*" and attached 
to the adhesion tester scale. The glass test plate was clamped in the jay/s of a 
tensile testing machine which is capable of moving the plate away from the scale at 

15' a constant rate of 2.3 meters per minute. The scale reading in grams was recorded 
as the tape was peeled from the glass surface. 

' . kxAMM^ . 

An'acrylate based PSA web was prepared using a melt blowing process 

20 similar to that described, for example, m Wente, "Superfine Thermoplastic Fibers," 
in Industrial Engineering Chemistry . Vol. 48, pages 1342 et seq (1956) or in Report 
No, 4364 of the Naval Research iJaboratories, published May 25, 1954, entitled 
"Manufacture of Superfine Organic Fibers" by Wente et al., except that the 
apparatus was connected to a melt-blowing die having circular smooth surfaces 

25 orifices (10/cm) with a 5: 1 length to diameter ratio. The feedblock assembly 

immediately preceding the melt blowing die, which was maintained at 220^*0, was 
fed by stre^am of isooctyl acrylate/acrylic acid/styrene macromer (lOA/AA/Sty) 
terpolymer, the preparation of which is similar to that described in International 
Publication No. 96/26253 (Dunshee et al.) except that the lOA/AA/Sty ratio was 
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92/4/4 and the inherent viscosity of the terpplymer Ayas approximately 0.65, at a 
temperature of 240**C. 

A gear pump intenn(?diate of the extruder and the feedblock assembly was 
adjusted to deliver the lOA/AA/Sty melt stream to the die, which was maintained at 
5 225°C, at a rate of .I78 grams/hour/centimeter (g/hr/cm) die width. .The primary air 
was maintained at 220^*0 and 241 kilopascals (JKPsl) with a 0.076 cm gap width, to 
produce a uniform web. The PSA web was collected on silicone coated kraft paper 
release liner (available from Daubert Coated Products, Dixon, IL) which passed 
around a rotating drum collector at a collector to die distance of 17.8 cm. The 
10 resulting PSA web, comprising PSA^microfibers having an average diameter of less 
than about 25 |^m, had a basis weight of 50 grams/square meter (g/m^) and 
exhibited a peel strength to glass of 476.7 g/2.54 cm at a peel rate of 30.5 
centimeter/minute (cm/min), 81 1.5 g/2.54 cm at a peel rate of 228.6 cni/min. 

15 , EXAMPLE 2 

An acrylate functional naethoxy poly(ethylene oxide) macromer (EOA) was 
prepared by melting CARBOWAX 750 (288 g, 0.4 M, a methoxy poly(ethylene 
' oxide) ethanol of approximately 750 molecular weight (MW), available from Union 
Carbide Corp., Danbury, CT)^ in, a reactor fitted with a Dean Stark trap, adding 

20 toluene (280 g), and refluxing the nuxture under a nitrogen stream for 

approximately 2 hours to remove dissolved oxygen. AcryUo acid (33.8 g, 0.5 M, 
available from Aldrich Chemipal Co., \Clwaukee, AVI), p-toluene sulfonic acid (9.2 
g, and copper powder (0. 1 6 g) were added to the reactor and the .reaction mixture 
reflux^d, with stirring and under a.nitrogen atmosphere, for approximately 16 hours 

25 as the water generated by th^ reaction was collected in the Dean Stark trap. The 
reaction mixture was cooled to rppm temperature, calcium hydroxide (10 g) added, 
and the resulting mixture, stirred at room temperature for approximately 2 hours. 
Suspended solids were removed frojrn the reaction mixture by filtration through an 
, inorganic filtration aid to produce an approximately 47.2% solids solution of the 

30 acrylate functional methoxy poly(ethylene oxide). 




PCT/US98/24232 



wo 99/28539 PCTAJS98/24232 

23 

An lOA/AA/EOA teirpblymer wks prepared by charging isooctyl acrylate 
(21.0 g), the EOA macromer described above (9.54 g of the 47.2% solids solution), 
acrylic acid (4.2: g), 2,2*-azobisisobutVrbiiitrile (0.06 g, av^lable from E.I. DuPont 
DeNemours, Inc., Wilmington, DE), isopropianol (5.7 g) and ethyl acetate (19.3 g) 
5 intd a reactor and purging the reactibri mixture with nitrogen (1 liter) for 

approximately 35 seconds. The reactor was sealed and placed in a rotating water 
bath, maintained at 55°C, for 24 hours. Solvents were removed from the reaction 
to provide the lOA/AA/EOA terjjolyriier. 

An acrylate based PSA web was prepared essentially as described in 
10 EXAMPLE 1 except that the lOA/AA/Sty adhesive composition was replaced with 
an isooctyl acrylate/acrylic acid/ethylene oxide acrylate (lOA/AA/EOA, 70/1 5/15 
' parts by weight) terpolymer descril>e^ above, the extruder temperature was 
maintained at 236^0, the die was maintained at a temperature of 228''C, the primary 
air was maintained at 225**C and 282 KPa with a 0.076 cm gap width, and the 
15 coUector to die distance was 10:2 cm. The thus produced PSA web had a basis 
weight of 62 g/m^ aind exhibited gbbd qualitative adhesion to glass and 
polypropylene substrates. ' ^ ^ : 

' ' EXAMPLE 3 

20 Aii acr^iate based PSA web was prepdi-ed essentially as described in 

EXAMPLE! except that tlie lOA/AA/lSty acdhesive comp^ 

' an isooctyl acrylate/acrylic acid/ethyiene oxide aciylate/methyl itiethacrylate 

tefrapolymer (lOA/AA/Edi^/MKi^ parts by weight, prepared essentially 

as was the lOA/AA/EOA teirpicriymfer described in Ekample 2, except that methyl 

25 methacfylat^ was Mded to the mbhomer charjge and the charges wete adjusted to 

^ ' the indicated ratio), the^exlraider tfem the die that 

was maintained at a temperature of 21 0°C, the primary air' was msdritained at 218°C 
and 234 KPa with a 0,(r76 cm gap width and the collector to die distance was 20.3 
cm. The thus produced PSA web had a basis weight of 55 g/ni" and exhibited a 

30 peel strength to glass of 338 g/2. 54 cm at a peel rate of 30.i5 cm/min, 486 g/2.54 cm 
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. at a peel rajte of 228.6- cm/min and a peel sftrength to polypropylene of 1 11 g/2.54 
cm at a peel rate pf 30.5 cm/fpijgi, J34 g/2,fi4 cm at a peel rate of 228.6 cm/min. 

5 , EXAMPLE 4 

. A PSA w^b was preparecl essentially as described in EXAMPLE 1 except 
that the apparatus utUiz^i^ two extruders, each of which, ?vere connected to a gear 
pump which f^ a two layer feedblock assembly immediately preceding the melt- 
blowing die. The feedblock assembly, which was, maintained at 210°C, was fed by 
10 two polj^er meh streams, one being a stream of the lOA/AA/EOA terpplymer 
described in EXAMPLE 2 maintained at a temperature of 2 10°C and the other 
being a melt streani of the lOA/AA/Sty terpolymer described in Example 1 
maintained at a temperature of 200°C. 

The gear p^mps . were adjusted so that , a 25/75 melt volume ratio of the 
15 lOA/AA/EQA terpplymer to .the lOA/AA/Sty terpolymer was delivered to the 

feedblock and subsequently to the die, which was maintained at 210?C, at a rate of 
178 g/hr/cm die width. The primary.air was maintained at 218°C and 234 KPa with 
' a 0.076 cm gap width, and the collector to die distance was 20.3 cm. The thus 
produced PSA web, which was collected on a 1.2 mil (30 nm) biaxially oriented 
20 polyprppylene (BOPP) fihn, bad a bjasis weight of 54 g/m^ and exhibited a peel 

strength tc,glass of 462 g/2,54 cm at a peel rate of 30.5 ciR/ayji; 611 g/2.54 cm at a 
peel rate of 228.6 cin/niin and a peel strength to polypropylene of .105 g/2.54 cm at 
a peel rate of 30,5 cm/min,. 250 g/2.,54^^ 

25 , ..\ ■ . .. ; . -EXAMPI^,5- , 

A PSA \veb was prepared essentifdiy , as described in EJC^^ 
that the gear pumps were adjusted, so that a 10/SIOimelt volume ratio lOA/AA/EOA 
terpolymer to the lOA/AA/Sty terpolymer was delivered to the die: The thus 
produced PSA web had a l^asis weight of 54 g/m^ and exhibited a peel strength to 

30 glass of 406 g/2.54 cm at a peel rate of 30.5 cm/min, 556 g/2.54 cm at a peel rate of 
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228,6 cm/min and a peel strength to polypropylene of 184' g/2.54 cm at a peel rate 
of 30.5 cm/nlin, 238 g/2.54 cm at a ped rate of 228.6 cm/min. 

5 EXAMPLE 6 

• ' A PSA web was prepared essentially as described in EXAMPLE 4 except 
that the lOA/AA/EOA terpolymer was Veplaced witK the lOA/AA/EOA/MMA 
' tetrapolymer described in EXAMPLE 3; which was maintained at a temperature of 
2 i d^C. The geair pumps were adjusted so that a 25/75 melt volume ratio of the 

10 lOA/AA/EOA/MMA tetrapolymer to the lOA/AA/Sty terpolymer was delivered to 
the die,* which was maiht^ed at 210°C, thb primary air w^ maintained at 218*'C 

' - and 234 KPa wth a 0.076 cm gap Vidth, ahd the cdllectof to die distance was 20.3 
cm. The thus produced PSA web, which was 6ollected on a 1.2 mil BOPP film, had 
a basis weight of 50 g/ni^ and exhibited a p^el strierigth to glass of 275 g/2.54 cm at 

15 ' a peel rate of 30.5 cm/min, 434 ^2^54 cm at a' peel rate of 228.6 cm/min, and a peel 
strength to polypropylene of 1 13 g/2.54 cht at a peel rate bf 30.5 cm/min, 193 
g/2.54 cm at a peel ratte of 228.6 cnri/riiih. ^ 

■ - -J'-^ - • '^^'^ ■- ' ■ ^ ■'''•^^■£XAMPLE7'' 
20 ^ > APSA wfeb Was prepM-ed esseritirfly as i except 
: that the gear pumps were adjusted so that at 10/90 melt volume ratio of the 
I ^ lOA/AA/EOA^MMA tetrapolyihfer to the lOA/AA/Sty terpolymer was delivered to 
the die and the collector to die distathce was 24. 1 6m. he thus produced PSA web 
had a basis weight of 50 g/m^ and exhibited a peel strength to glass of 278 g/2:54 
25 cm at a peel rate of 30i5 cm/niin,^27 g/2.54 cm at a peel rate of 228.6 cm/min, and 
- 'ia peel strength tb polyprdpylfehe of 74 g/2.54 cm at a peel'rate of 30.5 cm/min, 295 
■ ' g/2v54 cm at aped 'r^^ • ' 

' ^^':/EXAMPtE8 ' " ' ' ' 
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A PSA web was prepared essentially as describ except 
that the lOA/AA/EOA terpolyni^r was replaced wi^th EASTQFLEX D127S (a 
hexene/propylene copolymer, ay^lable froni Eastman Chemica! Company, 
^ Kingsport, TH)y which was .delivered from an extruder maintained at a temperature 
5 of210°C. The gear pumps were adjusted so that a 50/50 melt VQlume ratio of 
EASTOFLEX D127S to the IQA/AA/Sty terpolymer was delivered to the die, 
which was maintained at,210''C, at a rate of 178 g/hr/cm die wdth ^d the primary 
airwasmaintained,at218°Cand234KPawitha0.076 cmgap\v7dth. The thus 
produced PSA web had a basis weight of 50 g/m^ and exhibited good qualitative 
10 adhesion to glass and polj^ropylene substrates. , 

EXAMPLE 9 

A PS A web was prepared essentially as described in EXAMPLE 8 except 
that the gear pumps were adjusted so that a 25/75 melt volunie ratio of the 
15 EASTOFLEX D127S to the lOA/AA/Sty terpolymer was delivered to the die. 
The thus produced PSA web had a basis weight of 52 g/m^ and exhibited good 
qualitative adhesion to glass and polypropylene substrates. 

EXAMPLE 10 

20 A PS A web was prepared essentially as described in EXAMPLE 8 except 

that the gear purnps were adjusted $o that a 10/90 melt volume ratio of the 
EASTOFLEX D127S to the lOA/AA/Sty te?rpolymer was deUvered to the die. 
The thus produced PSA web had a basis, v^reight of 5? g/m^ and exhibited good 
quaUtative adhesion to glass and polypropylene 

EXAMPLE 11 

A PSA web was prepared essentially as described in EXAMPLE 4 except 
that the two gear pumps fed a 3-layer feedblock splitter similar to that described in 
U.S. Pat. Nos. 3,480, 502 (Chisholm et. al.) and 3,487,505 (Schrenk). The 
30 feedblock split the lOA/AA/EOA melt stream and recombined it in oji alternating 
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mariner with the lOA/AA/Sty melt stream into a 3-layer melt stream exiting the 
leedblock, the outermost layers of thb exiting stream being the lOA/AA/EOA 
terpolymer. The lOA/AA/EOA terjpolyiher was delivered from ah extruder 
maintaine<i=at 210^*0 and the lOA/AA/Sty terpolymer was delivered from an 
5 extruder riiaintained at 200^*0. Tihe geaf pumps were adjusted so that a 25/75 melt 
volume? ratio of the lO A/AA/EOA f erpolymer to the lO A/AA/Sty terpolymer was 
delivered to the die, which was maintained at 200^*0 with a primary air temperature 
of 215X and 241 KPa with a 0.6V6 bm gap width. The web was collected on a 1.2 
mil (30 ^im) BOPP film which passed around a totaling drum collector at a 

10 collector to die distance of 20.3 cm. The resulting PSA web, compiising 3 layer 
microfibers having an average diameter of less than about 25 ^m, had a basis weight 
of 55 g/vf? and exhibited a peel sti-ength to glass of 508 g/2.54 cm at a peel rate of 
30.5 cm/min, 697 g/2.54 cm at a peel rate of 228.6 cni/niin and a peel strength to 
polypropylene of 213 g/2:54 cm at a peel rate of 30.5 cm/min, 238 g/2.54 cm at a 

15 peel rate of 228.6 cni/nuh. 

' EXAMPLE 12 

A PSA web was prepared essentially as described in EXAMPLE 1 1 except 
that the two gear pumps were adjusted so that a 10/90 melt volume ratio of the 
20 lO A/AA/EOA tieipolymer to the 10 A/AA/Sty terpolymer was delivered to the die. 
The resulting PSA web, comprising 3 laye:r microfibers having an average diameter 
of less than about 25 ^inri, had a basis weight of 54 g/m^ and exhibiteci a peel 
strength to' glass of 363 g/2.54 cm at a peel rate of 30.5 cih/mih, 61 8 g/2.54 cm at a 
peel rate of 228.6 cm/min aild a ped strength to polypropylene of 136 g/2.54 cm at 
25 a peel rate of 30.5 cm, 261 g/2.54 cm at a peel rate of 228.6 cm/min. 

A PSA web was prepar^ cssentidly as describe^^ 
that the lOA/AA/EOA terpolymer was replaced with Exxon 3795 polypropylene 
30 ^ resin (available firom Exxbn O 
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one of the gear pumps at 21 0°p, The recpmbined i^elt stream .was delivered to the 
die, which yfas maintained at,2 10% at a jate pf ITS g/^u-/^^^ width and the 
^ primary air was maintained,at 205PC and 241 KPa vvith a 0.076 pm gap width. The 
thus produced PSA web had a basis weight of 55 g/m^ and exhibited good 
5 qualitative adhesive properties to glass and polypropylene substrates. 



: .EXAMPLE 14; , . 

10 _ APS4 web v/as prepared essentially as describcsd in EXA^^PLE 8 except 
that the feedblock was, replaced with the 3-layer feedblock splitter described in 
Example 11. The feedblock split the EASTOFLEX D127S melt stream and 
recombine^ it in an alternating manner with the lOA/AA/Sty melt stream into a 3 
layer melt stream exiting the feedblock, the outermost layers of the exiting stream 

15 being the EASTOFLEX P127S. The gear pumps were adjusted so that a 50/50 
melt volume ratio of the EASJOFIJEX pi27S to the lOA/AA/Sty terpolymer was 
delivered to the die. Thejvejb was collected on a 1.2 mil (30 |iun) BOPP film which 
passed around a rotating drum colleqtor at a collector to die distance of 20.3 cm. 
The resulting PSA web, comptising 3 Jayer microfibers haying an average diameter 

20 of less than about 25 jixn, had a basfis weight of 53 g/m^ and exhibited a peel 

, strength to glass of 213 g/2. 54 cm at a: peel rate of 30.5 cm/jmin, 216 g/2.54 cm at a 
peel ratp of 228,6 cm/min and a peel strength to polypropylene of 247 g/2.54 cm at 
a peel rate of 30.5 cm/miii, 298 g/2.54 cm at a peel rate of 228.6 cm/min. 

25 EXAMPLE 15 

M A PSA web was prepared essentially as described In EXAMPLE 14 except 

that the two gear pumps were adjusted so that a 25/75 melt volume ratio of the 
EASTOFLEX D127S to the lOA/AA/Sty terpolymer was delivered to the die. 
The resulting PSA web, comprising 3 layer microfibers having an average diameter 
30 of less than about 25 |im, had a basis weight of 52 g/m^ and exhibited a peel 
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Strength to glass of 275 g/2.54 crh at a peel fate of 30.5 cm/miii, 241 g/2.54 cm at a 
peel fate of 228:6 cm/min and a peel strength to polypropylene of 2i57 g/2.54 cm at 
a peel rate of 30.5 cm/rhin, 43 1 g/2.54 bni at a peel fate of 228.6 cm/min. 

5 iEXA]Vn»LE16 

A PSA web was prepared essentially as described in EXAMPLE 14 except 
that the two gear pumps were adjusted so that a 10/90 melt volume ratio of the 
EASTOFLEX D127S to the lOA/AA/Sty terpolymer was delivered to the die. 
The resulting PSA web, comprising 3 layer microfibers having an average diameter 

10 of less th^ about 25 ^im, had a liksis Weight of 52 g/m^ aiid exhibited a peel 

strength to glass of 270 g/2:54 cm at peel rate of 30.5 cita/min, 392 g/2.54 cm at a 
peel rate of 228.6 cm/min and a peel strerigth to polypropylene of 227 g/2.54 cm at 
a peel rate of 30^5 cm/min, 329 g/2.54 crii at a peel rate of 228.6 cm/min. 

15 ""^^ EXAMPtEll 

A PS A web was prepared' essentially as described in EXAMPLE 1 1 except 
that the lO A/AA/Sty terpolymer was rejplaced with Dow polyethylene resin PE 
6806 (available from Dow Chemital,' Midland, MI) which'was delivered to oiie of 
the gear pumps at 212°C: The gear piimps were adjusted so that a 50/50 meit 

20 volume ratio of the 10 A/AA/EO A terpolyni6f to the Dov/ PE6806 resin was 
delivered to the die, which was maintained at 220°C and the primary air was 
maintained at 227''C and 283 KPa with a 0.076^x^ The web was 

colltbcted on a silicone coated kraii paper release liner (available from Daubert 
Coated Products) which passed around a rotating drum collector at a collector to 

25 die distance of 10.2 cm. The resulting PSA web, comprising 3 layer microfibers 

■ ' ' having ari'average diameter^ of less than about 25 jim, had-a basis weight of 58 g/m^ 
arid' exhibited good qualitative adhesive piroperties to glass and polypropylene 
substrates. . . : 

-30 - • ^ -EXAMPLE 18 - ~ 
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A PSA web was prepared essentially as described in EXAMPLE 1 1 except 
, that the lOA/AA/EOA terpql^er was replaced with ZYTEL ISlL Nylon 6,12 
. (available from E.I. DuPorit PeNemours, Inc., Wilmington, DE) which was 
delivered to one of the two gear pumps at 235''C. The .fe;Bdblock split the 
5 lO A/AA/Sty melt, stream and recombined it in an alternating nianncr with the 
ZYTEL nylon melt stream into a 3 layer melt stream exiting the feedblock, the 
outermost lay ers of the exiting stream being the lOA/AA/Sty terpolymer. The gear 
pumps were adjusted so that a 90/1 0 melt volume ratio of the lO A/AA/Sty 
, terpolymer to, the ZYTEL resin was delivered to the die, which was maintained at 
10 220°C and the primary air was maintained at 220°C and 248 KPa with a 0.076 cm 



gap width. The resulting PS A web, comprising 3 layer micrpfibers having an 
average diameter of less than about 25 (xm, had a.basis weight of 107 g/m^ was 
laminated to a 1.4 mil (36 jim),poIy(ethylene terephthalate) film and the resulting 
laminate tape construction eyajuated for adhesive properties: The tape exhibited a 
15 peel strength to glass of 80 g/2.54 cm at a peel rate of 30.5 cm/min, 128 g/2.54 cm 
at a peel rate of 228.6 cm/min. 

EXAMPLE 19.. 

A PSA web was prepared essentially as described in EXAMPLE 1 8 except 
20 that the gear pumps were adjusted so that a 80/20 melt volume ratio of the 

lOA/AA/Sty terpolymer to the ZYTEL 151L rqsin was delivered to the die. The 
resulting P^ A web, cpniprising 3. layer microfibers having an average diameter of 
less than about 25 fim, had a basis weight of 1 1 0 g/m^ and exhibited a peel strength 
to glass of,34 g/2.54 cm at a peel , i:ate . of 30.5 cnri/min, 51 g/2..54 cm at a peel rate 
25 of 228.6 cni/min. , , . 

. ; : . EXAMPLE.20..V' . 

^ A PSA nonwoyen web bas^d on single component fibers using an acrylate 
blend was prepared essentially as described in EXAMPLE 1 except that the 
30 lO A/AA/Sty adhesive composition was replaced with a precompounded 10/90 
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blend of a lOA/AA/Sty tetpolymer and a KRATON based PSA composition 
consisting of a ibb parts per hundred pkrfs eiastomef (phr) of KRATON Dl 1 12, 80 
phr ESCOREZ 13 idLC, 20 phr Zbl^AREZ A25, 4 phr IRGANOX 1076 
antioxidant (available from CIBA-GEIGY Corp., Hawthorne, NY), and 4 phr 
5 TINUVlN 328 IJV stabilker (available from CBA-GEIGY Corp.), which was 
delivered to the 'die at a temperature of 2 1 O^C,^ tKb primary air was maintained at 
2i2°C and 234 KPa with a 0.076 cm gap width, and the collector to die distance 
was 17.8 cm. The thus produced PSA wbb, comprisinjg microfibers having an 
average diameter of less than about 25 |im, was collected on a 1. 5 mil (37 pxn) 
10 poly(ethylene terephthlate film which passed around a rotating drum collector at a 
collector to die distance of 17.8 cm, had a basis weight of 48 g/m^ and exhibited a 
peel strength to gikss'of 1021 g/2.54 cm dt a fieel rate of 36.5 g/2.54 cm, 2119 
g/2.54 cm at a peel rate of 228.6 bm/min and a peel strength to polypropylene of 
2053 g/2.54 cm at a peel rate of 2^8.6 cm/min. 

EXAMPLE 21 

A PSA nonwoven web was prepared essentially as described in EXAMPLE 
20 except that the PSA compb^itibn consisted of a 25/75 blend of the lOA/AA/Sty 
• tejppolymer with the KRATON based PSA formulation which was delivered to the 

20 die at atehiperature of 210°C, and the iSrimaiy air was maintained at 190^C and 152 
KPa with a 0.076 cni gap width! The wd) was collected bri al silicone coated kraft 
paper release liner which passed aroUtid a rotating drum Collector at a collector to 
die distance of 20.3 cm. and lariiinated to k 1.5* mil (37 |im) poly(ethyIene 
terephthalate) fibn for adhesive property evaluations. The thus produced PSA 

25 web, comprising microfibers having an average diameter of less than about 25 |im, 
had a basis weight of 49 g/m^ and exhibited a peel strength to glass of 788 g/2.54 
cm at a peel rate of 30.5 cm/min, 1 157 g/2.54 cm at a peel rate of 228.6 cm/min and 
a peel strength to polypropylene bf 658 g/2.54 cm at'a peel rate of 30.5 cm/min, 
698 g/2:54 cm at a peei rate of 228.6 cn^ 
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EXAMPLE 22 

A PSA web was prepared essentially as described in EXAMPLE 20 except 
that the PSA composition consisted of a 50/50 blend of the lOA/AA/Sty terpolymer 
with the KRATON based formulation. The thus produced PSA web, comprising 
5 microfibers having an average diameter of less than ab9ut 25 ^im, had a basis weight 
of 50 g/m^ and exhibited a peel strength to glass of 618 g/2.54 cm at a peel rate of 
30.5 cm/min, 1 106 g/2.54 cm at a peel rate of 228.6 cm/min, and a peel strength to 
polypropylene of 358 g/2.54 cm at a peel rate of 30.5 cm/min, 358 g/2.54 cm at a 
peel rate of 228.6 cm/min. 



. EXAMPLE 23 
A PSA web was prepared essentially„ as described in EXAMPLE 20 except 

15 that the PSA composition consisted of a 75/25 blend of the lOA/AA/Sty, terpolymer 
with the KRATON based fonnulation, the primary air was meuntained at 212°C and 
234 KPa with a 0.076 cm gap width, The web was collected on a silicone coated 
kraft paper release liner which passed around a rotating drum collector at a 
collector to die distance of 1 7,8,cm and subsequently laminated to a 1 .5 mil (37 

20 |im) poly(ethylene terephthalate) film for adhesive property evaluations. The thus 
prpduced PSA web, comprising .microfibers having an average diameter of less than 
about 2541m, had a basis weight of 5Q g/m^ and exhibited a peel strength to glass of 
743 g/2.54 cm at a peel ratp of 3Q.5 cm/min, 1542 g/2.54 cm at a peel rate of 228.6 
cm/min and a peel strength to polypropylene of 655 g/2.54 cm at a peel rate of 

25 228.6 cm/niin. . . , ; 

.. ..,EXAMPLE.24; ■ 

A PSA web was prepared essentially as described in EXAMPLE 23 except 
that the lOA/AA/Sty adhesive composition was replaced with a 90/10 blend of the 
30 lOA/AA/Sty terpolymer with the KRATON based formulation. The thus produced 
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PSA web, comprising 'microfibers having an average diameter of less than about 25 
Jim, had a basis weight of 50 g/m^ md exhibited a peel strength to glass of 805 
g/2.54 cm at a peel rate of 30,5 cmy^min, 1264 g/2.54 cm at a peel rate of 228.6 
cm/min, and a peel strength to polypropylene of 343 g/2.54 cm at a peel rate of 
5 228.6 cm/mih. 

' ' ' ^ ■ EXAMPLE 25 

A PSA web was prepared essentially as described in EXAMPLE 1 1 except 
that one extruder delivered a melt stream of the precbmpounded 50/50 blend of the 

10 lOA/AA/Sty terpolymer with the KRATON/ESCOREZ/ZONAREZ PSA 

formulation described in EXAMPLE 20 and the other extruder delivered a melt 
stream of the KRATON/ESCOREZ/ZONAREZ PSA formulation described in 
EXAMPLE 20. The feedblock split the KRATON melt stream and recombined it in 
an alternating manner with the lOA/AA/St/ and KRATON blend melt stream into a 

IS 3 layer melt stream exiting the feedblock, the outermost laiyers of the exiting stream 
being the KRATON/ESCOREZ/z6nAR]EZ PSA formulation. The gear pumps 
were kdjusted so that 75/25 melt volume ratio oif the IOA/AA/!^ty//KRATON 
blend to thfe KRATON/ESCOREZ/ZONAREZ multilayer melt stream was 
deli viered to the diib. Which was maintained at 21 OX and the primary 

20 maintjunedat i90°C and lf9fcP*i\w^ Tliewebwas 
collected on a silicone coated kraft paper rdease liner which passed around a 
rotating drum collector at a cbllectbr to die distance of 20l3 cm and subsequently 
laminated to a 1.5 riiil (37 pirn) BOPP film for adhesive property evaluations. The 
resulting PS A web, comprising S^layer Mi6r6fibers having an average diameter of 

25 less than about 25 ^m, had a basis weight of 52 g/m^ and exhibited a peel strength 
to glass of 508 g/2.54 cm at a peel rate of 30.5 cm/min, 822 g/2.54 cm at a peel rate 
of 228.6 cm/min, and a peel strength to polypropylene of 375 g/2.54 cm at a peel 
rate of 30.5 cm/min, 887 g/2.54 tm at a peel rate of 228.6 cm/min. 

30 ' -- - - "-^^ EXAMPLE'26'-" ' 
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. A PSA >veb was prepared esseritially as de^crib^ed in EXAMPLE 25 except 
that gear pumps were adjusted so that a 50/5Q melt volume ratio of the 
IOA/AA/Sty//KRATON blpnd tp the lOlATON/ESCQREZ/ZONAREZ was 
delivered to the die. The resulting PSA web, comprising 3 layer microfibers having 
5 an average diameter of less than about 25 ^tm, had a basis weight of 54 g/m^ and 
exhibited a peel strength to glass of 511 g/2.54 cm at a peel rate of 30.5 cm/min, 
, 1D63 g/2.54 cm at a peel raje of 228.6 cm/min, and a peel strength to polypropylene 
of 601 g/2.54 cm at a peel rate of 30.5 cm/min, 663 g/2.54 cm at a peel rate of 
228.6 cm/min. . 



: . .y a- . EXAMPLE 27 . 
A PSA web was.prepared essentially as described in EXAMPLE 25 except 
that gear pumps we;re adjusted so that a, 25/75 melt yolume ratio of the 
IOA/AA/Sty//KRATON blend to the KRA TON/ESCOREZ/ZQNAREZ multilayer 

15 melt stream was delivered to the die. The resulting PSA web, comprising 3 layer 
microfibers having an average diameter of less than about 25 |im, had a basis weight 
of 52 g/m^ and exhibited a peel strength to glass of 587 g/2.54 cm at a peel rate of 
30.5 cm/min, 1055 g/2.54 cm at a peel rate of 228.6 cm/min, and a peel strength to 
polypropylene of 516 g/2.54 cm at a pee! rate of 30.5, cni/niin, 845 g/2.54 cm at a 

20 peel rate of 22$. 6 cm/min. ^ . . . 

. . , ^^tEXAMPLE28^ , , . 

, A PSA web was prepared (essentially, as described in EXAMPLE 25 except 
that the KRATON/ESCORF.Z/Zp]^AREZ formulation was replaced by the 
25 IpA/AA/StyterpolymerofEXANfl>LE 1. The gear pumps were adjusted so that a 
75/25 melt yolume ratio qf the IOA/AA/Sty//KRATON blend to ^^^^^ lOA/AA/Sty 
terpolymer multilayer melt stream was delivered to the die, which was maintained 
iat 22pX and the piimary air was maintained at 200^C and 179 KPa with a 0.076 
cm gap width. The resulting PSA web,, comprising 3 layer microfibers having an 
30 average diameter of less than about 25 {im, had a basis weight of 52 g/m^ and 
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exhibited a peel strerigtli to glass of 627 g/2.54 cm at a peel rate of 30.5 cm/min, 
913 g/2.54 cm at a pieel rate of 2!28:6 Cm/min, and a peel strength to polypropylene 
of 289 g/2.54 cm iat a peel rate of 30.5 cm/min, 700 g/2.54 cm at a peel rate of 
' 228.6 cm/ihin. ^ * - ' ^ ' 

■ 5 ' ' ' "■" '■ '' • '" '^ ' ■ ■ 

EXAMPLE 29 

' ' A PSA web was prepared essentially as described in EXAMPLE 28 except 
^ - that the gear pumps were adjusted so that a 50/50 mielt volume ratio of the 
IOA/AA/Sty//KRATON blend to the lOA/AA/Sty terpolymer multilayer melt 

10 stream was delivered to the die. The resulting PSA web, comprising 3 layer 

microfibers having an average diameter of less than about 25 nm, had a basis weight 
of 50 g/m^ and exhibited a peel istrengih to» glass of 491 g/2,54 cm at a peel rate of 
30.5 cm/min, 689 g/2.54 cm at a pfe6l fate of 22i8';6 citt/nuh and a peel strength to 
polypropylene of 213 g/2.54 cm at a ped rate of 30.5 cm/min, 485 g/2.54 cm at a 

15 peel rate of 228.6 cm/min. ' 

^ - -^^EMVfPLEM^ ' * 

* A PSA web \vas prepare^^essehtiaUy 
20 that the gear pumps were adjusted so that a 25/75 melt volume ratio of the 
IOA/AA/Sty//KRATON blend to the lOA/AA/Sty terpolymer multilayer melt 
stream was delivered to tht die. -The resulting PSA web, comprising 3 layer 
microfibers having ah kvdfage dis^ about' 25 pim, had a basis weight 

of 52 ^m^ and exhibited at peet strength to ^ass of 49! g/2.54 cm at a peel rate of 
25 30.5 cm/mih, 632 g/2.54 cm at^i'pe^ rate of 228.6 cm/min, and a peel strength to 
' pdyprbpyiehe of 167^2.54 cih peel rate of 30:5 cm/min, 275 g/2.54 cm at a 
peel rate of 228.6 cm/min. . » - 

All patents, patent apjplicatiohs, and publications cited herein are each 
incorporated by reference; as i^mdividually incorporated. The various 
30 modifications and alterations of this inventionwill be apparent to those skilled in the 
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art without departing*om the scope and spirit of this invention. This invention 
should not be restricted to that set forth herein for illustrative purposes. 
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WHAT IS CLAIMED IS: i 

1 . A pressure-sensitive adhesive fiber comprising a pressure-sensitive adhesive 
composition comprising an acrylate copolymer as a structural component of the 

5 fiber; wherein the acrylate copolymer comprises copolymerized monomers 

comprising at least one monofijnctional alkyl (meth)acrylate monomer and at least 
one monofimctional fi'ee-radically copolymerizable reinforcing monomer having a 
homopolymer glass transition temperature higher than that of the alkyl 
(meth)acrylate monomer. 

10 

2. The fiber of claim 1 which is in the form of a multilayer fiber comprising at 
least a first layer comprising a pressure-sensitive adhesive composition comprising 
an acrylate copolymer. 

15 3 . The fiber of claim 2 fiirther comprising at least a second layer comprising a 
different acrylate copolymer or a secondary melt processable polymer or copoljmier. 

4. The fiber of claim 3 wherein the secondary melt processable polymer or 
copolymer is selected fi-om the group of a polyolefin, a polystyrene, a polyurethane, 

20 a polyester, a polyamide, a styrenic block copolymer, an epoxy, a vinyl acetate, and 
mixtures thereof 

5. The fiber of any of claims 1-4 wherein the alkyl (meth)acrylate monomer 
when homopolymerized has a glass transition temperature of no greater than about 

25 0°C, and wherein the fi'ee-radically copolymerizable reinforcing monomer when 
homopolymerized has a glass transition temperature of at least about lO'^C. 

6. The fiber of any of claims 1-5 further comprising at least one secondary melt 
processable polymer or copolymer mixed with the acrylate copolymer. 

30 ' 
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7. The fiber of arty of cjairas 1t6 \yherein the pressure-sensitive adhesive 
composition further comprises a tackifier mixed with the acrylate copolymer. 



8. The fiber of any of claims 1-7 wherein the acrylatj© copolymer has an 

5 apparent viscosity in the melt in a range of about 150 poise to about 800 poise. 

9. The fiber of any of claims 1-8 wherein the monofimctional alkyl 
(meth)acrylate monomer is selected fi-om the group of 2-methylbutyl acrylate, 
isooctyl acrylate, lauryl acrylate, poly(ethoxylated) methoxy acrylate, and mixtures 

10 — thereof. 



10, The fiber of any of claims 1-9 wherein the fi-ee-radically copolymerizable 
reinforcing monomer is a monofimctional (meth)acrylic monomer. 

15 11. The fiber of any of claims 1-10 wherein the acrylate copolymer fiirther 
comprises a copolymerized crosslinking agent. 

12. A nonwoven web comprising pressure-sensitive adhesive fibers of any of 
claims 1-11. 

20 

13. The nonwoven web of claim 12 which is in the form of a commingled web 
fiirther comprising fibers comprising a secondary melt processable polymer or 
copoljmier. 

25 14. The nonwoven web of claims 12-13 fiirther comprising fibers selected fi-om 
the group of thermoplastic fibers, carbon fibers, glass fibers, mineral fibers, organic 
binder fibers, and mixtures thereof 
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15. The hohwoven web of one of claims 12-14 further comprising particulate 
material.- ■ ' ~ ; . . : = 

16. An adhesive article comprising a backing and a layer of a nonwoven web 
laminated to at least one majoi* siiriface of the backihg of any of claims 12-15. 
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